4. The causation of the movement of internal rotation, GENERAL AND PARTICULAR. 1. The Hindrances to a Right Conception of the Causation of the Movement, due to Erroneous Anatomy and Description.
Our knowledge of the cause of rotation has been greatly retarded by the assumption that it must be due to some shape of the bony pelvis. The tissue lining the pelvis has been regarded as having little influence, although in German text-books the pressure of the tissue lining the posterior wall of the pelvis has always been held to be a factor in determining it. Now, mere change of shape in the bony pelvis will not cause rotation; the only result can be a distortion of the head, i.e., the head will mould itself to the varying capacity of the bony pelvic walls, but not necessarily rotate. This holds even more strongly of the breech. Another very misleading term has been posterior rotation of the occiput in head cases, or chin in face presentations. As (a.) The Canalized Pelvis and Pelvic Floor.?This may be considered as made up of two parts, one in front of the transverse of the brim and true pelvis, the other behind it. The first is the anterior half of the pelvis and tissues, the second is the posterior half with its tissues.
During the second stage of labour the anterior half of the canalized pelvis is practically the same as that of the bony pelvis, inasmuch as the bladder and retropubic fat are partially drawn out of the pelvis, and it is lined symmetrically with vaginal and cervical tissue.
The posterior pelvic wall, chiefly sacrum and coccyx, is different, however, inasmuch as it has springing from it a segment of the pelvic floor, the sacral segment, attached to the sacrum, coccyx, and edges of the sciatic notches.
This sacral segment is the most important factor in bringing about rotation, and as such must be fully considered.
It is fixed above to the sacrum and coccyx, extends downwards from the bony outlet of the pelvis posterior to the ischial tuberosities, and is unattached at the lower end. It thus includes the posterior vaginal wall and tissues behind it, and has imbedded in it parts of the obturator internus, coccygeus One specially important point to be kept in mind is that the anterior and posterior walls of the canalizing pelvis are of very unequal lengths, and that consequently the anterior portion of the presenting part at the brim will touch the sacral segment, and be compressed or pushed forward by it very much sooner than the presenting part lying posteriorly. The recoil of the sacral segment is increased as we pass towards its lower end, as it acts like a lever of the first kind (Fig. 1 (Fig. 1, b (a.) The normal or long takes place so that the occiput passes from the region of the right sacro-iliac synchondrosis to the pubic arch. Clinically, the occiput is felt leading, and the occiput fits the pelvis accurately?the head is never a small one. In the R.O.P., therefore, when the occiput leads and strikes the right half of the sacral segment before the sinciput touches the left lateral half, it is rotated through threequarters of a circle to the front and left (Fig. 1, e , Plate I.) (b.) The abnormal or short rotation has been greatly misunderstood,-owing to erroneous terminology. In R.O.P. cases where the head is small, the sinciput is deep in the pelvis, consequently strikes the left half of the sacral segment first, and is rotated by it to the front and right through quarter of a circle. Thus the occiput lies in the hollow of the sacrum, and no further rotation of the head takes place, inasmuch as the head is now symmetrically placed to the whole sacral segment (Fig. 1, g (Fig. 1, d , Plate I.)
The rotation of the shoulders is simple. In the L.O.A. the right shoulder is anterior, strikes the right half of the sacral segment first, PLATE I. In these positions the rotations are in all respects equivalent to the occipital one, the chin taking the place of the occiput. Thus in the L.M.A., the chin makes the short rotation to the front and right; in the RM.A., it makes the short rotation to the left and front.
In the RM.P., however, the normal rotation is the long one from the right sacro-iliac synchondrosis to the pubis; but we occasionally get, not the chin rotating directly to the front, but the forehead making the short rotation to the front. In the L.M.P. we have exactly a similar process. In malrotated face cases, therefore, where the chin after rotation is found in the hollow of the sacrum, we have really a rotation of the forehead forward.
In Breech Cases internal rotation is always short, the nearer hip rotating through quarter of a circle to the front. The rotation of shoulder and head is easily known, if the general law, to be stated at the end, is kept in mind.
In Forehead Cases rotation usually takes place so that the face lies behind the pubis, after which the occiput passes over the perineum prior to the escape of the face and chin under the pubic arch. Forehead cases are so rare, however, that the particulars in each form of the mechanism is not known with certainty. In the most remarkable form of mechanism known as Spontaneous Expulsion, where the doubled-up foetus is driven down into the pelvis shoulder first, and the breech driven over the perineum, we usually get, prior to this delivery of the breech, a rotation of the deep shoulder, so that it passes from the region of the obturator foramen to lie under the pubic arch. The recoil of a lateral half of the pelvic floor is not in the conjugate, but as near as may be at right angles to the insertion of that half into the bony pelvic outlet, i.e., more or less parallel to the corresponding half of the anterior segment of the bony pelvis or to the pubic ramus (Fig. 2 We may now apply these general principles to the various instances in which internal rotation occurs.
In the L.O.A. the occiput strikes the left lateral half of the sacral segment early, for the following reasons:?The head with Roederer's obliquity {i.e., occiput deeper at brim than sinciput), and with an antero-posterior diameter in the right oblique of brim (Solayres' obliquity), has its occipital end placed vertically above the left lateral half of the sacral segment, and in consequence of the shortness of the anterior pelvic wall, strikes it early as compared with the sinciput. The latter not only has the longer posterior pelvic wall to travel along (Fig. 1, x (Fig. 1, e , Plate I.), the other of the sinciput to the front and right (Fig. 1, g (chin to hollow of sacrum). R.M.P. = right mento-posterior.
Plate II., Fig. 1 Professor Simpson held that the wedge shape of the head explained rotation fully. Each side of the child's head might be regarded as a wedge with the apex over the parietal protuberance, a long gradual slope from this point towards the sinciput, and a short steep slope from it towards the occiput. A wedge of this form offers least resistance on the steep side; hence there was less resistance over the occipital end of the head, which therefore rotated forwards. The side of the head which lay in the back of the pelvis had no influence in determining the rotation. When the convergence of the sides of the pelvis necessitated the rotation of the head to allow of the accommodation of its long diameter to the diameter of the outlet, there was no opening in the back of the pelvis to tempt either extremity of the head to move towards it. There was only an opening in the anterior wall under the arch of the pubis, and when we looked at the side of the head lying towards this open space and noted the wedge shape of it, it became evident that the occipital side of the wedge, with its short, steep gradient, must move more readily in the direction of exit than the sincipital side, which was longer and more level. Hence the rotation forward of the occiput, even in cases where at the commencement of labour it looks towards one of the sacro-iliac joints. The rotation in some occipito-posterior cases of the occiput into the hollow of the sacrum was explainable by the globular shape of the head in such cases. In one or two heads that had come through persistently occipito-posterior, the skull remained bullet-shaped after the head-moulding had disappeared. In one which had lodged some length of time in the canal, the wedge shape of the head had been temporarily undone by the formation of a thick, dense caput succedaneum. The whole surface of the head, not simply the leading part, was compressed by the elastic tissues.
Br Leiih Napier thought that the paper was a valuable one. He thought that the head rotated so as to get out the easiest way; it was simply a case of accommodation.
Br Haultain thought that the shape of the brim might explain the rotation in occipito-posteriors, the vertebro-bregmatic diameter rotating as it passed the brim would cause the head to rotate.
Br Underbill thought that he could not eliminate the effect of the bony pelvis as Dr Hart had tried to do; contractions at the brim and outlet modify rotation. The cause of rotation at the outlet was evidently the shape of the pelvic arch.
Br Ritchie remarked that the rotation took place, not after the pain (as we would expect according to Dr Hart's explanation), but during the pain. He thought that the head travelled in the direction of least resistance; that the shape of the head, the shape of the pelvis, and its outlet were factors, but the vis a tergo and not the resilience of the soft parts was the motive power for rotation as well as for other progress.
Br Hart, in replying, doubted whether rotation ever occurred above the tip of the coccyx. He thought that Lahs' physics and angles were incorrect, and that the vis a tergo was not transmitted through the spine.
